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At las of ProbabIlities of
Sur face Temperature Extremes

Port I l— Southern Hemisp here

1. I\TRODI I TIO\

Iv l i l i t a ry  Standard Climatic Extremes for Mi l i t a ry  Equipment,  MIL-STD-2lOB ,

established uniform climatic design cr i ter ia  for mi l i tary  materiel  intended for

worldwide use (excluding the area south of 60°S). However , the Ai r  Force Geo-

physics Laboratory (A FGL) recognized the l imitat ions of MIL-STD-2 10B in meet-

ing requirements for climatic information for desi gn of systems which are not

intended for worldwide use. Accordingly,  p lans were formulated to prepare world

atlases of cl imatic contour maps to enable the designer to ascertain c l imat ic

extremes for any par t icular  geographic area of concern.

This report , Part  II , provides percentile maps of surface t empera tu re  for the

land a reas of t he Sout he rn Hemisphere north of 60°S. Part I of this report , dated

Apr i l  1976 , 1 provides analogous information for the Northern  Hemisphere.  The

percentiles con form to the basic risk philosophy used to de te rmine  opera t ional
- 

- design values for MIL-STD-210B ; that  is , equi pment  should operate except du r ing
k extremes that are exceeded for  a small  percentage of t ime  dur ing the wors t  month

of the year  in a given geographic area of i n t e res t .

(Received for Publication 23 December l iril; ’,

1. Ta t t e lm an , P. , and Kantor , A .  j . ( P 7 b )  A t l a s  of Probabi l i t ies  of Sur face
Temperature  E x t r em es :  I’a r t  l_-~ N o r t h e r n  Hemisphere, ,A F ’GT. -TR - 76 -
0084.
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In MIL-STD-2 lOB , the extreme exceeded 1 percent of the t ime dur ing the

worst month (the 1-percent temperature) is used as the design criterion for all

but two climatic elements. One of these is the surface  cold tempera ture  for which

the 20-percent extreme is used. 2 For surface  warm temperatures, MIL-STD-

2 10B prescribes that equipment should operate with a 1-percent r isk of inoperabil-

ity during the worst  month of the year .

Most previous studies of temperature for design (fo r example , T a t t e l m a n
3 , . 4 ‘ 

a , •~~
, 6

et al, Billions , Salmela and Sissenwine , Gringorten and Sissenwine ,
7 , 8 9 10

Tattelman , Gringorten , Williams , and Bennett et al , ) some of w h i c h  were

used to determine the warm and cold t emperatu re  c r i t e r i a  for MIL-ST D-2 1013,

dir ected attention only to the most severe locations. This  s tudy  provides ex t r emes

for the land surface of the Southern Hemisphere  nor th  of 60°S. For cold tempera-

ture , maps of temperatures equalled or colder , 1-, 5- , 10- and 20-percent  of the

t ime during the coldest month (up to + 1OC) are presented.  For ~vax’m t e m p e r a t u r e,

maps of temperatures equalled or exceeded dur ing 1-, 5- , and 10-percent of the

t ime during the warmest  month (down to ±10 C) are presented.

2. Dept .  of Defense (1973) Mi l i ta ry  Standard Cl imatic  Ext remes  for Mi l i t a ry
Equipment, MIL—STD-2 10B , 15 Dec . 1973 , S tanda rd iza tion  Division ,
Office of the Assis tant  Secretary of Defense ( I& l ) , Wa shing ton , D. C.
20305.

3. Tattelman , P. 1. , Sissenwine, N . , and Lenhard , R . W . , Jr .  ( 196 9)  World
Frequency of High Temperature,  AFCRL- 1i9-0348 .

4 . Billions, N. S. (1972)  Frequencies and Durat ions of Su r face Tempera tu re s
in Hot Dry Climatic Category Areas,  U, S. A r m y  I~Iissi1e C o m m a n d ,
Redstone Arsenal , Tech . Report RR- 72 -13 .

5. Salmela , H . A . , and Sissenwine , N. (1970) E st ima ted  Fr~~~~~~~V o fS2ld
Temperatures Over the N ofthe rn  Hemisphere,  AI ’( ’13L -7 0-OlTdl .

6~ Gringorten , I. 1. , and Sissenwine , N. (1970) Unusual  Ex t remes  and Diur n a l
Cycles of Desert Heat Loads, AFCRL-70-0332 .

7 . Tattelman , P. (1968) Duration f Cold er a tu r e  i t h  A m e r i c a ,
A FC R L -68-0232.

8. Gringorten , 1.1. (1970) Duration and Unusual  Ext remes of ( nld, A l - ’( IU-
70-038 1.

9 . Wi lliams , 1.. (1972) A Contr ibut ion 1(1 th e  Philosop h y of C l i m a t i c  i~~~
L i m i t s  for Army Mate r i e l :  Exf~~ i~~e I1ot-Desert C5~~ TfUOfl~ , l~ S. A r m y
Engineer Topographic Laborator ies , Fort  Belvoir , Va. , Tech. l lepor ~
E TL - T H-7 2 -5 .

10. Bennett , I, V. , Pra tt , H . L. , and Frodi gh , H .J .  ( 1964) World i\j~p~ of Ij~g~

~~~~~~~~~~~~~~~ 
Tej2 lPeratures, U .jS

I
A rrnY N atick I aborator ~~~ . 

-~~~~ •-~~~~~~~~ - - - -• “~~~~~~-~~~~~~~~~~ -- -—



2. ~IETIU)UOI.Ot~\

The ideal method to determine the frequency dis t r ibut ion of t empera tu re

would be to obtain actual  hourly temperatures  for a long period . These data are

readily available for a large number of s ta t ions  in N or ’th  Amer i ca , but on a world-

wide basis , an insuff icient  number  of stations are available wi th  complete , long

term records (at  least  10 years) to permit  an accura te  analysis .  To overcome

this d i f ficul ty ,  a technique was developed ’ for e s t ima t ing  the frequency d i s t r ibu t ion

of w a r m  and cold t empera tures  f rom readil y available c l imat ic  data.  It -.vas deter-

mined that  warm (and cold) tempera tures  corresponding to small probabil i t ies  ~ f

exceedance are found where the monthl y mean t emperatu re s  are warmes t  (and

coldest)  and the mean dail y range is greatest.  Indices of these  values are ex-

pressed by :

= + (T - ~ 0) ( 1)

and

- 

~~x - T0
) ( 2 )

where  I~ is the warm t empe ra tur e  index , I~ is the cold tempera ture  index , T is

the mean , ‘
~~
‘
~~ is the mean dail y m a x i m u m , and is the mean daily  m i n i m u m  for

the wa rmes t  (coldest)  month .

Regression equations of the 1- , 5- , and 10-percent warm tempera tures, and

the 1-, 5- , 10- , and 20 -percent  cold t empera tu res at 43 s ta t ions  on the indices

I and I , respectively, are provided in Part  I of this  report .  These y ielded

linear correlations of 0. 97 fox’ T 1~7 ,  and 0. 98 for both T~ ,. and T 1~~ warm tem-

pera tures , and 0 . 98 for T 1~. , 0. 99 for both T~ ,, and ~~~~~~ and 0. ~~~ for

cold t e m p er a t u r e s .  The corresponding s c a t t e r  d iagrams  and least  square  regres-

s ion lines are shown in Figures 1 and 2.

2. I 41. Id J emperal un’ I’ ~i rem~ —

It was noted in Par t  I that  there was a bias toward  r st i m a t i n g  too m i d  a tern —

pera ture  at w a r m e r  locat ions . This is evident from t h e  sca t ter  d iagrams  and

regression lines for  the  cold t empera tu re ex t remes  in I mii’e 2 . This b i a s  appears

to he conf ined  to  areas w i t h  1—percen t  cold t e m p e r a t u r e  ext  t en ics  down to about

-10 C’ (14 F’). One—percen t  cold t empera tu re  ( ‘xtre 11n ’~ t h i s  w a r m  are round pri-

m a r i l y  south  of 30°N and in r n i d l a t i t u d e  locations w i t h  a st i’ onc m a r i t i m e  inf luence .  

--‘ •- --~~~~~~~~~~~~~~~ - - ~~
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Figure 1. Percent Warm Tempera tu re  vs Index: (a) 1 percent ; (b) 5 percent :
(c) 10 percent

This bias is l imi ted  to a relatively small  percentage of the  to ta l  land area of the

Nor thern  Hemisphere where  extremes of cold ord inar i ly are not of concern in

d esign .
In the Southern Hemisp here (the  A n t a r c t i c  excluded) , ex t remes  of cold below

-10 C’ are qui te  rare since most  of the land area is at low l a t i t u d e s  and or under

s t r o ng  m a r i t i m e  inf luence . Consequent l y, the  cold t empera tu re  regression curves

for the N or t h e r n  h e m i s p here  result  in a • . ~~ s toward  e s t ima t ing  colder tempera-

tures for v i r t u a l l y  all of the Southern Hemisphere.  In fact , the p red ic ted  I - p e r c e n t

t empera tu res  for the coldest  month were  colder than the  month l y ob served

ex t remes  at many  locations.

In an e f for t  to e l iminate  th i s  bias , hourl y cn ip c i ’a tur e  data for  the co ldest

months  a t  20 Southern h emisphere  s t a t ions  w e re  anal yzed to b e t t e r  descr ibe the

t r u e  en~j~~r - a t u  re d i s t r i b u t i on  in the  Southern Hemisphere. i n I ~~rt u n a t o ’ I \ , much

10
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Fi gure 2 . Percent Cold Temperature  vs Index for the N orthern Hemisphere:
(a) 1 percent; (b) 5 percent;  (c) 10 percent ;  (d) 20 percent

of the available Southern Hemisphere  t empera tu re  records are incomp lete.  Tem-
pera tures  at most locations are available only for the day li ght hours and or only

on a t h r e e —  or s i x — h o u r l y basis.  Only Five s t a t ions  had hourl y records s u f f i c i e n t l y

complete to be of use. These are l isted in Table 1 along wi th  the i r  respective

11
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Table 1. List  of Southern Hemisphere Stations Showing the (‘( i d  Temper-
ature  Index (I c ) , the Difference Between the Ac tua l  and_Calculated Per-
centile Temperatures (T - T ) and the Mean Bias (T - ‘1’ )

a c ’ a c

_______________ ____ 
— 

T - T ( °C)

Station I ~~ l~~ 20
_ _ _  _ _--

~~~~~~~

- _

~~~~~~~~~~~~

-----

~~~~~~~~~~

- - -

Buenos Aires , Argent ine  6. 1 3. 0 1. 6 1. 0 0. 0

Chr is tchurch , New Zealand -2 . 8 7. 7 5 . 7 4 . 9 4. 3

La Forado , Chile 4. 4 6 . 1 4. 5 3. 3 1. 7

La Paz , Bolivia - 3 . 2  4 . 6 4 . 2 3. 1 2 . 4

Wellington , New Zealand 3. 9 5. 9 4. 3 3. 4 2. 3

Mean Bias 5. 5 4. 1 3. 1 2. 1

Calculated from the equat ions for the r ’egression l ines  in Fi gure 2 .

coin t empera tu re  indices , d i f f e r ences  b e t w e e n  the  ac tua l  and calculated p e r c e n t i l e

tempera tures , and the r e su l t ing  mean bias . It is s i gn i f i can t  tha t  the ac tua l  per --

cent i le  t empera tu re s  are warmer  than  those calculated us ing  the  cold t e m p e r a t u re

regression equations for every s ta t ion  and percen t i l e  (except  for  the Buenos Aires
20 -pe rcen t i les , wh ich  are equal) .

Since five Southern h emisp here s ta t ions  are to o few for a new regression anal-

y s is , it was decided to develop a second se t  of r e g r e s s i o n  equat ions which  include

Nor the rn  Hemisphere s ta t ions  wi th  c l ima t i c  r egimes s i m i l a r  to those found in the

Southern lb  I l i s p here . The anal ys i s  was based on 14 N or t h e r n  H e m i s p h er e  loca-

tions fo r’ which  t empera tu re  d i s t r ibu t ions  were  readi l y avai lable , 11, 12 plus five
stations from the Southern Hemisphere.  Stations and pe r t inen t  data  are shown

in Table 2 .

11. A rc t ic  Meteorology Research  Group, McG i l l  t niv . , \ Iont r ea l  (196 0)  Tern-
u r e  and Wind Frequency Tables for N o r t h  A n i e l i c a  and Green l and ,

\~ ~I~~ i , i ’ repa red r.)p Hq Q u a r t e in o a s  ° ‘ r  l I es .  o~- ag. ( o n )  fl id , I . S.
A r m y ,  N a t i c k , tIA . under con t r ac t  No. D A 1t I_ 12 1 _ Q 1 \ 1 _ 14 4 7. ( 1~ I. No .
t t l 7 7 .

12. A r c t i c  Meteorology Resea rch  Group, McGi l l  U n i \ . , Sio i o t r ’e a l  ( 1 96 0)  Tem-
p era ture  and Wind F i c u ency  Tables for  E u r a s i a ,  Vol 1, P repared  For
h fq  Q u a r t e r m a s t e r  Res .  ~ I: ng. (‘om n n o n d , I .~~. . - \ r - v , \a t i c l ~, T° IA .
und~~r cont rac t  N o . D A 1 t J — l 2 t I — Q I \ l — 1 4 4 7 , ( 1 .1. No.  9 177 .

12
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Table 2. List of Stations ShowIng 1-, 5-. , 10-, and 20-percent Cold Tei~per atu rea
(°C) During.the Coldest Months also , mean (T) , mean daily range (3i ,~ - ¶1’ ), and
lndex T - ( T x - ‘?~ ) n

AIr — Index
Stat io n Cuurt tr ~ 3m ) l a t  I.ong ~i F

~~
-T0 (I) T 1, T 51.. T 1~~, T 2~~

I)haran Ara bia 22 26N SOE 101 . 4 8 . 3 8 . 1  3. 9 8. 9 10.4 12.0

1)ut ’n ,o ~ M o o ,  Argent i na 27 35S ‘i8~V 11. 4 5. 3 0, , 1 2 .8  03 . 1  6.8 8.3

l .a Paz Bo liv ia ‘3035 8 u S  I18\V 0, , 2 03 . 4 — 3 , 2  5. 03 — 2. 3 i. 1 0. 9

• l .a l ’0,,’ ado ( l i i i  138 lOS 71W 10, 7 Ii . 3 4 , 4  4. 0 6 .2  7.3  8.2

l3c n t w at e r ~ A l ’s  Eng land 211 52N OlE 3. 03 4 . 5  -0. 03 -5 , 0 -2. 2 — 1 . 1  0. 6

llu rto nv ,o ,o d A ll England 27 3’t \ 03E 3. 03 4 . 9 — 1 .3  — 5 . 0  —2. 8 —1. 1 0. 6

l o ndon I’:ngiand 25 SiN OOE 4 . 2  5 , 6 -1 .4  - 4 .4  -1 .7  -0. 6 1.1

SliIde n Ioali A l ’ s  England 10 52N OOE 3 . 03 5. 0 - 1 . 4  -7 . 2 —3 . 3 -1. 7 0. 6

( hr i, to ’ hur rlo Neoo Zealand 10 44 5 173E 5. 9 8. 7 -2 . 8  -2. 1 -0 .4  1. 1 3 .2

W~’I li ng t o o n XewZea land 1201 41 5  175E 9 .3  3 . 4 : 1 9  3 .3  3 .4  6.8 8.3

Broow n~~vi l Ie ISA  II 26N 03 7W 15 . 3 10 . 0; 4 . 7  0. 6 5. 9 8.3 11. 7

Iloo u to fl ISA 12 30N 95\V 11. 7 10 .0  1.7 —3. I 1. 6 4 . 3  7. 3

Ja ckao ’ nv t t l e  ISA  0’ ‘(ON 82W 13 . 3 10, 0  3 . 3  —0 . 9 2 .2  4 . 4  7.2

I SA 30)1; 42N 123W 2, 0’~ 8 . 3 5 .7  -10. 6 5 .3  3 .3  —1 .2

Sl i an o i ISA 8 203N 8011’ 19. 6 03.4  10. 2 (1. 0 10. 0 12. 4 15. 6

Xe,c 100 lc an ,s  i s~ 2 (ON SOW 11. 0; 10. 4  1 .2  0. 7 3 .8  5 .7  8 .2

San meg o I S A  0’ cO N 117W 12. 8 8 . 9 0 . ’ 3. 6 5. 7 7 .1  8.8

San I ranc iac o USA ‘0 38N 122W 03 . 1 7 .8  1 .3  - 1 . 1  1.1 2 .5 4 .2

r ato ,o ,sh Ia USA 31 48N 125W 5 . 5  3 . 3 2 . 2  -03 . 5  -2. 7 —0. 9 3. 3

From the information in Table 2, the follow ing regression lines for the 1-,
5-, 10- , and 20-percent cold tempera tures were derived by the method of leas t
squares:

T 1~, 
a 1 036~~ - 3 . 1 6 5  (3)

T~~ a l
~

O 19 1
~~

+ o
~

012 (4)

~~~~ = 1.052 ‘c + 1. 643 (5)

T2~~ = 1’ 074 1~~~~3~ 688 (6)

13 
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These equations were used to determine the cold pe rcentile temperatures  for the

Southern Hemisphe re. Linear correlations are 0.88 for T 1~,
. , 0. 92 fo r T~~. and

T and 0. 91 for T . The standard errors of e s ;u : ate are 2. 22 . 1 .75 , 1.75 ,
2~~l

and 1. 93 C, respectively. Scatter diagrams and least squa re regression lines

plus the corresponding lines for the Northern Hemisp here ( f rom Fi gure 2) are

shown in Fi gure 3.
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F igure  ‘3 . Percen t (‘old T e m p e r a t u r e  vs Index for  t h e  Sou the rn  R en o i s ph e r e :  (a)
1 p e r ’c e nf ;  (b)  5 p e rcen t ;  (c) 10 per cent :  (d) 20 percent
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A bias toward e s t ima t ing  too w a r m  a t e m p e r a t ur e  at the cooler end (If t he

w a r m  tenspera ture  r-egression lines can be seen in Figure 1 for the w a r m  e x t r e m e s .

Tempera tures  e s t ima ted  by the regression lines , p a rt i c u l a r l y the 1- and 5-percent

curves , are w a r m e r  than the actual  t e m p e r a t u r e s  for the three coldest locat ions.

This bias , however , is confined to those locat ions wi th  1-percent w a r m  tempera-

tures of about 20 C’ (68 F) or less. One-percent  w a r m  t e m p e r a t u r e  ex t remes  th is

cool are li mited pri mari l y to lati tudes north of 60°N in the No r - the m Hemisphere,

where war m tempera ture  extr ’ern es are not s ignif icant  for design purposes . Since

such ext ren ’0e,s are essentially non-exis tent  in the Southern h emisphere , the

orig inal regression anal yses for the war ’m ex t renses  are  used herein.  The equa-

tions are:

0. 753 1 4 - 7 . 611 (7)

T o. 0. 775 I
~ 

+ 4 . 040 (8)

T 1~~ 0. 782 l
~ 

+ 0. 289 (9)

i ~i u’i’i~~. (I I- ’t’U F (‘( KCF\ ‘i’ii~.’’i i :~u’~:n t i ’  m:s

Publicat ions by the Br i t i sh  Meteorological Office 13 and by the I’SA F Envir -on-

mental Technical App lications Cenier 14 were used to derive warm and cold indices
for  440 s ta t ions  in the Southern Hemisphere. Indices were ca lcula ted  for the

w a r m e s t  and coldest  months  for each location and were plotted on two A F G L  Polar

Equal -Area  ~\ 1ap ~ of the Southern Hemisp here , one for the w a r m  index and one for

the  cold index . The plot of each index included info r ’mation on period of record

(< 5 years , < 10 years , ~- l0  year ’s) and sta t io n al t i tude ( — 1 5 2 4  m or 5, 000 ft .
‘>3048 m , ~ 4572 m) to aid in the an a l y s e s .  Each percentile map wa s  anal yzed for

the tenspera tures  associated w i t h  the  a p pr o p r i a t e  indices  as indicated in Tables 3

and 4. The 1- , 5~~ , and 10-percent war’ m t e m p e r at u r e  nsaps are shown in Figures

4 , 5, and 6 , and the 1-, 5- , 10- , and 20-percen t cold t empera tu re  maps are
show n in Figures 7 , 8, 9 , and 10~ re spe ct ive 1~ .

13. Meteorolog ical  Off ice  ( l t 0 ~~h)  ‘Fab les  of ‘l’en ;p eraru r e ,  R e l a t i v e  h u m i d i ty  and
Preci p i t a t ion  for the  W o r l d ,  Par t  1 -Vu ,  11cr ’ M a j e s t y ’s S ta t ionery  ()t ’f ice ,
1 ,ondc ,n.

14. FSA I’ E n v i r o n m e n t a l  Technica l  Ap p l i ca t ion  Cente r (1971) W o r l d w i d e  A i r f i e l d
( ‘l ima t ic  Data ,  Vol .  I — N :  a l so  p u b l i s h e d  by U . S. Naval We :her Service
ent i t led  I. S. Nava l  \\ c a t l ; e r  Service W o r l r l w i d e  A i r f i e l l Summaries .
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Table 3. Index Corresponding to Temperature Equalled
or Exceeded during 1-, 5-, and 10-Percent of the Warm-
est Month

Temperature Index Temperature (°C)
(°C/ °F) ~~ 5~o l OTo

10/50 3 . 2  7 .5  10. 1

15/59 9 .8  14. 0 16. 5

20/ 68 16.4 20. 5 2 2 . 9

25/ 77  23 . 0 27 . 0 29 .3

30/86 29. 6 33. 5 35. 7

35/ 95 36 . 2  39 .9  42 .1

40/ 104 42. 9 46 . 4 48 .5

45/ 113 49 .5 52. 9 54.9

50/ 122 56. 1 59.3 61.3 
I

’

Table 4. Index Corresponding to Temperature Equalled or Colder
during 1-, 5-, 10- and 20-Pex’cent of the Coldest Month

Temperature  Index Temperature  ( °C)
(°C/ °F) 1°~ 5~ 10~ 2O’~•

10/ 50 12. 7 9 . 8 7 . 9 5 . 9

5/ 41 7 . 9 4 . 9 3 . 2 1.2

0/32 3. 1 0.0 —1 . 6 — 3 . 4

-5/23 -1. 8 -4 . 9 -6 . 3 -8 . 1

- 10/ 14 -6 . 6 - 9 . 8  -11. 1 -12. 7

• -15/5 -11. 4 -14 . 7 -15. 8 -17 .4

— 2 0 / - 4  — 1 6 . 2  -19 . 6 -20 . 6 -22 . 1

16 
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FIgure 4. Tempe ra ture Equalled or Exceeded 1 Percent of the Time during the
Warmest Month 
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FIgure 6 . Temperature Equalled or Exceeded 10 Percent of the Time during the
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One of the most d i f f i cu l t  aspects of t h i s  anal ys is  is the extreme t empe ra tu r e

variations in mountainous areas . 1 - c r  example , s t rong  gradients  are common

between nearby stations at d i f fe ren t  elevations , and ext remes at mounta in  loca-

tions may not be representa t ive .  (‘onsequent ly , elevations generally grea ter  than

5, 000 feet are hatched on the maps to alert  the user  to the  presence of mounta in-

ous terrain and resu l t ing  large t emper -a tuce  v a r i a t i o n s  w i t h  elevation and distance.

Isotherms ever these ar e a s  are dashed to  ind ica te  the i r  u n c e r t a i n  va l id i ty .  Dashed

lines are t r u n c a t ed  io her ’e t he re  ace i n s u f f i c i e n t  da ta  for an a ly s i s , and resumed

where there  ar -c su f f i c i e n t  data.  Designers  or engineer ’s r equir ing i n f o r m a t i o n  or’i

t e m p e r a t u r e  d i s t r i b u t i o n s  in mounta inous  reg ions should request special studies

for specif ic’  locations.
I’n d e r l i n ed  values ar - c o used to i nd i ca t e  percent i le  t empera tu res  at island loca-

t ions .  \ lo st i s land loca t ions  have onl y one st a t i o n .  However , on is lands w i t h

more than one s ta tion , the most ex t reme t e m p e r a t u r e  is shown. Under l ined  values

at inland lo c a t i o ns ar-c used to iden t i f y the w a r m e st  (coldest )  t emp~ ra tur e  wi th in

an i so the rm , w h e r e  appropr ia te .

For Convenience , i so the rms  w e r e  extended s h o r t  d is tances  over wate r  areas ,

but th i s  should not be cons idered  an accura t e  analy s is  of t empe ra tu r e s  over the

w a t e r ’  sur fac’e .

I. I ) I t C I  “— I O\ 01- I’ III - . l-:\IPI:R tT I  i t t -: \I U’ ”

I. I ~ aria l eon pi’ rat l u r,’~

The hot tes t  par t  of the Southern  Hem is 0 ) 1 3 4 - I c  i5 found in the i n t e r io r  of

Aus t r a l i a .  T \ T os t  of this continent  a t ta ins  t en ipe ra tu r -es  of 40 C ( 104 F) or g rea te r

1 percent  of the  t ime  during the hot tes t  month  (usua l l y J a n u a ry ) .  This  i s  not as

severe as the hot tes t  p a r t s  of the Northe rn  Hemisphere  o~’here large areas a t t a i n

t empera tu res  of 45 C ( 113 1- ’) 1 percent of t he  t i m e . The h o t t e s t  l o c a t i o n  UI

Aust ra l i a  (where meteorologica l  observat ions  are  t aken )  is I’o l u n d i w i n d i , w h i c h  has

a 1-percent  tempera ture  of 44 C (111 F) as shown in I- ’igur ’e 4 .

Elsewhere in the Southern I lemisphere , a l a rce  p a r t  of — uf h e r ’ n  A f r i c a  has

1-percent t empera tu res  of 40 C or more.  The h o t t e s t  locat ion is ( ‘hi sco ’,

Mozamb ique which  has a 1-percent t e m p e r a t u r e  of 43 C’ ( l O t  P’) as ~ le wn  in

Figure 4. In South A n o e r i c a  several areas have 1-percent  t emp e l ’ atur e .s  of 40 C’ .

The hot tes t  locat ion , ind ica ted  in F igure  4 , is H iv a da v i a , A I - i2c nt m a , w h i c h  has a

1 -per’cent t empe ra tu r e  of 42 C (108 F).

t i
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1.2 Cold ‘l’.anperatures

The greatest  dispar i ty  in temperature  extremes between the two hemispheres

results f rom the relative mildness of the cold t empera tu re  extremes in the

Southern Hemisphere.  Of course, the coldest temperature  ever recorded occurred

in Antarc t ica , -88.3 C (-127 F) , but this area is excluded from design considera-

tion in MIL-STD-2 10B. The other continents in the Southern Hemisphere have

1-percent cold temperature extremes of about -15 C (5 F) .

~. i- i  nu l l  i- :tt O\ SI IWfl t I’IO\ S

The t empera tu r e s  on which this stud y is based where  observed within  s tandard

meteorological ins t rument  shelters . As a result , they approximate tempera tures

of the free air about 5 or 6 ft above the ground. The high tempera tures  described

herein normal ly  will  be encountered during periods of s t rong sunshine and fair l y

light winds . Similar ly, low tempera tures  generall y wil l  be encountered during

nights  wi th  clear skies and l i t tle  or no wind , The groun d can a t t a in  temperatures

from 15 to 30 C hi gher and 5 to 10 C lower  than that  of the free air , depending upon

radiat ion , conduct ion , wind and turbulence.

Since the design philosophy for t e m p e rat u r e  ex tremes , as adopted for th i s

report , is based on the probabi l i ty  of being exceeded dur ing the w a r m e s t  (coldes t )

month of the year , the risk or number  of hours this  t emperatu re is encountered

dur ing any other  month  wil l  be smal ler  than in the w a r m e s t  (coldest)  month . Also ,

the annual  r’i~ k wil l  be roughl y one ten th  of that  shown for the w a r m est  (co ldes t)

month .
It should be noted tha t  the warmes t  (co ldes t)  month  rs not necessa r i ly the

same for each sta t ion .  This ‘ac t , however , does not a l ter  the  des i red  concept  of

percentage of t ime  ( r i sk )  of i nope rab il i ty  for design.
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